DIAL0G(R)File 352:Derwent WPI 
(c) 2002 Derwent Info Ltd. All rts. reserv. 
012774104 "Image available** 
WPI Acc No: 1999-580331/199949 
XRAM Acc No: C99-168807 
XRPX Acc No: N99-428476 

A method for forming a multilayer thin film with a uniform thickness 
Patent Assignee: SEIKO EPSON CORP (SHIH ) 
Inventor: YUDASAKA 1 

Number of Countries: 021 Number of Patents: 004 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
WO 9948338 Al 19990923 WO 99JP1289 A 19990316 199949 B 
JP 11271753 A 19991008 JP 9869146 A 19980318 199954 

EP 993235 A2 20000412 EP 99907949 A 19990316 200023 

WO 99JP1289 A 199903 16 
KR 2001012714 A 20010226 KR 99710675 A 19991118 200154 

Priority Applications (No Type Date): JP 9869146 A 19980318 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
'WO 9948338 Al J 39 1I05B-033/22 
Designated States (National): KR US 

Designated States (Regional): AT BE CH CY DE DK ES FI FR GB GR IE IT LU 
MCNLPTSE 
JP 11271753 A 13 G02F-001/1335 

EP 993235 A2 E H05I3-033/22 Based on patent WO 9948338 

Designated States (Regional): DE GB NL 
KR 2001 012714 A H05B-033/22 

Abstract (Basic): WO 9948338 Al 

NOVELTY - A method for forming a thin film comprises forming a bank 
of alternate affinity bank layers and nonaffinity bank layers. The . 
affinity bank layer is an inorganic material that has an affinity for a 
thin film material liquid. The nonaffinity bank layer is an organic 
material that exhibits a nonaffinity with the thin film material 
liquid. 

DETAILED DESCRIPTION - A method for forming a thin film comprises: 

(i) repeating the steps of: forming an affinity bank layer 
(111-lln) of an inorganic material (such as Si02) that exhibits an 
affinity with a thin film material liquid (130) and forming a 
nonaffinity bank layer (121-1 2n) of an organic material (such as 
resist) that exhibits a nonaffinity with the thin film material liquid 
(130) so that a bank (110) of alternate affinity bank layers and 
nonaffinity bank layers is formed; and 

(ii) filling the space between the banks with a thin film material 
liquid using an ink-jet and heat treatment so that an orderly 
arrangement of thin film layers is formed. 

USE - As a method for forming a multilayer thin film. 

ADVANTAGE - The film has a uniform thickness and the method reduces 



the cost necessary for affinity control, 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the cost needed for controlling affinity 

and to obtain a multi-layered thin film uniform in film thickness. 

SOLUTION: A bank 110 having affinitive bank layers and nonaffenitive bank 

layers stacked by turns is formed by repeating more than once a process for 

forming the affinitive bank layers 111 to lln of materials (inorganic 

material ? . such as Si02) affinitive with thin film material liquid and a 

process for forming nonaffinitive bank layers 121 to 12n of materials 

(organic material such as result) nonaffinitive with the thin film material 

liquid. Lastly, the thin film material liquid is charged between banks by 

an ink jet system and thermally treated to stack thin film layers 131 to 

13n in order. 



<19)B#H«aW (J P) 



(12) & H & §^ & 3 (A) 



<51)Inta e 

G0 2F 1/1335 

G 0 2 B 5/20 

G 0 9 F 9/30 

HO 1 L 51/00 



5 0 5 
1 0 1 
3 4 9 



F I 
GO 2 F 
GO 2B 
GO 9F 
HO 1 L 



(ll)ft§ffai&&58*St 

¥11-271753 

(43)&BBB ^11^(1999)10^8 8 





1/1335 
5/20 
9/30 
29/28 



5 0 5 
1 0 1 
3 4 9 B 



*3E3!:£ JfcSfcfc 31 3&B<Dft24 O L (±13 H) 



(21)fflR#*f 


&mm o-69i 46 


(71)UfflA 








(22)ffiHB 


¥J5£l(tfp(1998)3£18B 




JRSCSPfrJiKffiRIt 2TI4#1^ 






(72)3?9t# 


»ffi« 








fiSF»HKfrrtf;*;?a3T@3#5<} -fc-fa 














(74)ftSA 





(54) [xwozm nmmittm. wmvt&zw?-? ^ w 



(57) [Sftl 

30) {c»u**m4ts-r» 

n (S i 0 2*Ofttft*m) TR»ttA>2rJi (111-11 

Jf (121-12n) Z&f&TZXmt. &— BWl'jUlQ jIT 

SC«JittlfcA>£(llO)§#JS£T'5. 

3? x y h *SCC J: 0 iVKtt&ft ( 1 30) t / X > * |B| C£* 

L»«Ma8*LTaHMi (131-13D) *JWfc||JibTt» 




(2) 



#$¥11-271753 



[4MMlJR©«HJ 

umm i ) /of THsnfc*«t»Ktf»«*36 

8 L T8J«B *»fiET « BMB&£& i X . 
x., 

ffII2/N*> i7 £ffMT5Xa(i. ffiEBfltftHftCftLa 
fttt£*T#8T8fott A > 7 is «• »«T5I1it. 
E«ftttA > 7 B±C»E»K#»SRC» L #«?Dtt 5 

>7B<fc#35lcaB$ttfcffiEA>7*»J«Tafc0) 
T** w t *#»£T 4SKBB&2F ft. 
[11*312] IWEA>7£Bfi£T*l80aiC. S3E 

5 Xg 5 2 6 C ti A 5 IB 1 f I E £ © iHK M tftf: ft . 

tt/f > 7 JBjWEHfttt A > 7 BC it JfoE»««** 
Klcttf 5 #BfDtt0a&*< «fc 9 ill < & <fc 5 fc— 

&TF\Zfli£? ft-fcfcffT-caffiSaaS:?? 5 §3*Jl 3 
CEfE<Z>8R^fiK7Jft. 

CiStfJSSj fflEaB&3f*, BA#7x£7 7*£fc 

m 2 lztznommMtittm* 
»ft. 

[»*«7] WE-Sftfrtt. 7y£JMt£&£«fctf 

[§S*JS8J iflE 7 y CF4, SF 

oaUR^gg7Jft. 

[|S*JS9] S9E«SHtA>7Ji«SdiS9ffi9BlW 

$n5IS^3l2 (CE®<7)53RJgfi£2fft. 

[R*a l o ] StlEl^fDttA>7»a®^«fE#Bl 
*m«C*f t 4 0 KfiLhCfc* J: 7 iCwiESffi 
JBISftiBSfS 2 lcE«©S*K»fi£^fe. 

(t)$9ll] BE>C>7*»l*TSlBTrtt. WE 
aWtt tm TafnttJS * BUST -5 a?tU4A' > 7 V »J«I 
ai. 8tE«»itA>f BJbT«JE/07ro*fiEa«fc 

7 7 £ L T 2 K# Ufa fty \* > 7 B **» b *i T v» 75 lr» £ 



«OjHJE«f0ttA> 7 B *r X y =f- > 7" L, TGftST -5 
lit, IC <fc 0 -»0a»tt/O27B*5«J:tf#«fDttA 
>7B*^JS-T4S9*« 1 lzKWLQ>nm&f&JJ&. 
[»#B12] WE/'(>7S«B5-r5iatt. fJEH 

fttttmT«fdttA>2B£«j£-rsxa&. yssssfn 

tt/OyBSSSE/O^TJBOBBtBWC&b-ttTlv 
5 t >^fSia£. SijEafiJttA>7Jf *«oT#aft 

ttM^-c^afntt/o^Bs^fiErsiat. ss[#a 

fa£/0 7B£ll&EA>7±«<7>Bj«a*K£bi*-Tx 
•y^>7T-5iai:, ti»3-a<0*«fottn>7BiJ 
J: mmftte. a' > 7 B b£T 5 JS uc EiS a 

^«75ft. 

f»*B 1 4 ] WEa?DtttfffKIi«»T* 0 SHE 

imft&tmit-nmmT'3r>z>i%#% 1 (=er:<o&bu& 

PKTJft. 

[»*B15] IftEJEg&tttTOtt. sftU-fSK, 7 
I {CE«0f?KJ^filc^ft. 

[»*516] aUEaiott«.»tt. Al. Ta?Oi 
h^Uim. 1 !3E©£D3gg^55c7Jft. 
Me/O7©»TB0«fDttA>*B£«HB<0J**C 

[»**18] (WEWIIIBtt. -^©*TBJ:0±ca 
B c n^g-iWKB75 { mJEA* > 7©.S*«r S 

nr t » •& aiotty o 7 a t n atatt a- > 7 b -?n 

CE«©»aBJ«»fe. 

[IS*JS19] a±BlC*-6»JE*ai0ttA>^BO 
»*I4 5 0 0 nm£iT!3^3t$n, *n«^-©WE^a 
IO<4A>7BcDJ?^ti 10 0 nrnJETFtaSSttTt^* 

1 t:E«o»a»/«^rji. 

[W^«2 0] jttE*«fDttA>^»t»)sW*.ie 
43j:UCfi|£|gfi]<t/\->7B*«J55cT^X§«. 

isntc^o, mea*DttA> 7 l 

»*!fc*r Sit ir J: oaE#«ftttA>^ 
5>li*JS l icEttCDBMBdc^& 

[M^a 2 1 ] a* > 7 x-ffl £n&a*JcSMWa-*s 
3tauTBBE$nfcaiKB*»BL.T«BSS*a4a*a 

b5Ea*> 7 tt. i»Eaa«»aic«* 1 afatts^rafa 
ttA*> 7B t. mummttizmzst i *«fntte«r# 
afottA- > 7 b £ *<£2 c as s n . 



(3) 



$#$¥1 1-271753 



£ST<fc3lC£gifflS2tt£fc<7>T-£>£iil#Jg2 IKE 

wstRTjgiaati. i»E/o?ttH*fiMfc£{t«i4ttw 

f 5*5- 7-f 

[RW<0B»ft89H 
[0 0 0 1] 

[JBWOJB'faSrtfMMW *£9!M:. EL 
h*) *^ft£*HA£S*SS^#7— 7*;i/*<&8!jl 

[0 0 0 2] 

*8tffijWBH5*iT*fc. -f >7vxy h^Ttrt** 

g£ r/07®j inj, ) ^mt, ttW«»CB**i 

* t»MW»a»«3fe* S tl 4 . L ^ L tt - jR c 

/>rr -5 ft t->. CfiDC<t^5ffcW»»"^fi:«» 

*<gft5. 

[ooo3] ttwa*r««*mt*tnisitt-p*st. a- 
9 (a) c*-r«t 5 cttwa5«©K a 

*T Siii*««tiflKiii LT L £ 7. iBCtt«»(f 



Cjtf L-IMafiHtTfcii. 19 (b) C*TJ:3fcttW 

•JBTtfftjWtUjWlSfc*. 09 (c) CST J: :> £ 
& . CtlTttfetf b ttO ft JSttAMST Lfc o r 

[0 0 0 4] £©£7ftHB*#ftT*a*»&*B£i, 

&ft(Cft£<fc3gffiADIT£«ftj*?&o£:. WAtfftR! 
¥9-20380 3^4i«^»1#H¥9-2 3 0 1 2 9^ 

Kiasa-f >*tt («att) icr**,©-?**. to a 

SW^^ICOUTfi. Internal ional Display Research 
Conference 1997, pp 238-241 ICSSic ZCO 

fc, B10 (a) E*T,fc 3 IC*m##«»tt©*CJ: 

B £ ffi © M 52 T 5? < ft -5 d £ ft H . 
[0 0 0 5] 

[«W*«**LJ:5i-rs««] L^UftjMb. ±E£ 

«te>!CSST-SC75^«Bq^^Tft< . ¥£ft»RJB£& 
-SCt^BHTfeofc. 8MC#IW¥9-2 3 0 1 2 9*§ 

TJ?<ftS. 32IC. 8WDtt7i<ffi-r£3£Bl 0 (b) IC 

&§5TjW<ft£. 
[0 0 0 6] **:±E4Wnft*Ttt»KJi3&»-]rr** 

&-JBrtc¥aft»iiJB*««7risift«Bjaact>^ 

T±<^T*-3ft. iRiC-gr<!:iC±EiiSlft«^ig 

ft. #»ic*tt©iS7i<«*sft6c:iicft5. 

[0 0 0 7] *^Bj^^7.ySi^(^^xiC«fcD7'77r 



-set. &£it7yx^'&mz£omm : £mwTzz 

£lZ£3lLtt. 

[0 0 0 8] tuio%^m<nmi<Dmmit. wtzft 
ftxvo^fcB-raettcfco. BR^BitTs:: 

[0 0 0 9] sfc*5S«OS2(OIiH BBJBB*- 
[0 0 10] #3S9!OTB3<&HBtt, ZMitZBltikfT 

[ooii] *B9i<o» 4 romati. ^nfk^Hjggir 
* ffflt Bsfcfr a c i o t £B ft c n fc. a =7 — 7 ^ iv ? * 

[0 0-1-21- - 

-s 5gej tt . a* > 7 t a * tift m%uz mmmmzizm t 

T»KB*»£T*BRBJ«#iST*-3T. A>77£5* 
ffi C A' > 7 SJgfigr -5 IS £ . A > * KL 
«T<&Ig<»:. €r5SASo -?-LTA>7£J&fi2TSXlS 

fttty07B±C#BfDtt#8T#«fcttA>7B*B 

/O^BilMHfnttA^BifcSStBBSftfc/O 

[00 13] :CTA>9tH «^.tf#tBfPtt**(*: 
WBIB?S«fflUfea*SBOfflB£ti:«iat*CB»t 

Dt5ft9)WOwi*'.>5. /O7<0»B«»W:B;r 

cfcV\ *B®B*ttBr~i:K:SEBLT«BLTfeJ:t>. 
A>7fg/&ffi£ttw®A>7£i£tt£ffi£>::£:T. Stf 
SB?P OSKlS K T & o T 73 7 - 7 -f ;P 7 5? ©3^5 

[0 0 14] ZCT«fBttT*Sii»*«»ttT»**» 

»*WT*«BA*Bfottt7Sr. BflmftBSWIcTS 
**tt. BBJtBCJroTB^CBHLTBBTS^tC 
fcS. B«*f»B*<-Bri:CB*tt**rA^at*ttS 



1-271753 

BKBCafcTSffiSiCSttfcftarBO/OjrB©^ 
% . dOBBKtftB!;: W L T 7Bri«#Bfntt £ * L ±1 

t ttBH tt» * !r > u ^ « »ft tt s t ttfi-«tf ft « n 

ttt«-«ttft*tH»#«fttt*ffttttB«ttft«u5. 
[0 0 15] WA}i±ffiA>7B£»ft<&&fliC«fcrjJg 

*»BEr6Xe*±L<litlEaftttA>^B*}BJ«TSI 

Stt. j§?pjic^7)^nfcmscowft*^LT-5-n^n 

0/O7B*»«T5t><OTa*. -eUTMftttA>7 
B«J«ft***»LTt»fc»JW^I»3cSn*IW(cll!afott 
A>^B<75*tft^^*-r-5wtlCj:0*Sa?OttA'>^B 

[0 0 16] ±£B2<BHB£Bi*T«B9§tt. ±£A 
>7«r»fiKT<5l'80>*K. A*>7ii«fctfA*>7JBl£ffi 
{C»LT3rS«)lEiBJBBSfT^lSS*SCBA4. S 
®2QSi:LTtt. WAtt^A^7v!C7y^£fctt7-y3g 

HST'T 7" 7 XT Btt £T 4 7" 5 jag^*^flE 
■fyX-vtoMGfil. -7Z&Pr£lTli, 7v»JMk£ 
tatS&zmSttA.tZXZ'p-e-Jy X^WW*:'n?Z\ £ 

BttStt*B«Btt#^SS^fc"BIM*K:»UTB 

trBBt»*r*. 
[0 0 17] »Ji7y3H3fift^«7S«B»J:0*)*i'»B 
£. W;ti;f7:y*£{fc£fcfcJ::«*0«SlC*t-r5 7 

v 6 OXeUkCfifcSttTH* 

S. BAtf7-y«€^fc"^^ttCF4. SF6- CH 
F 3f<0yNDir>^X*fflli5. CO^f+TTSBSaS 
tMrt^BSHSA^^BtBfttt/O^BiOWCB 

OB?ottJj«BB*n-5. zniCiO, MAtfBfDttA> 
7 BBB«n«ll«ftBir» L BBA 3 0 SfiTFJCfc S 

mtimmztiLmf&mu oswJt!cnt*«t^t*affiaa 



[0018] -hssaaaasfToisa. $m&&/*> 
wgg^ct n & < ?&-££#Txaaas£fT 
aaaacar &ma&tfirt > ? xa sftsaaoaa 

[0 0 19] Ji35/Oi7^^fiET-5I§T«. W;Ui, 

af&ttaaxaaaasraaT-sasitt/o^aaai 

>*«»ai8£. aafatt/O^Btv^tLXMl 

^ # a ft / \* > ? m a* is it e> ti x u & i, > ^ © $ # ft/ ^ 

aoaftft/ 1 > * s ^ j: aft f± a > * n * 

/o^Btstiisii aftiitt^xaft 
ttA>^ie»jsrr*i«t. saaftft/o^s^A 

afttt/o**£a?x#aftttaax#a*ottA , >* 
-aco*afttt7x>^®i5«i:6<#aftttA->^»^eg 

X£*^«t5£^*cDaftttA>*®>#aftttA>? 
&A> ? J§ £ * iftX-SfCX y f- > y L X L k-p X 
(0 0 2 0] :cx «A.tf^«»tt»att, #U<i 

H-f*lJ5>X*5. SftttWlBftt. A I. TaSf«#a, 
[0 0 2 1] J?£L<ti. i$BIJgtt-=-cDgTE<a»Bia 

*v\'>^osTscDaftttA>^s>jis^©ji*-ta 

aa^A* > i7 cD^r * a $ \zmm s nx t» -safttt a 
> ? a i#aft ttA > ^ ao-5-n-?*io»*o*tt ta 

A'>^oMffi©afttt{ciox-€-©gffi<taffioa«ug 
«#a*>*. a»tt/ , c>*B£<0«*ffiTw:»B»»« 

a<&a*at«4>"-r*a6iK*-5. ^ac^asntaa 
aa»«aiRfflaacj:oflca**»^LTn<A<. tn.a 
aaa7ao5?a#aa^ffl[B75<*aftttA*>d7iiia 
ft tt/\* > ? a t cd«^ \z ssr •© j: 5 iea $ *ix t» -a 

t, #aftttA>?I?£afttlA>?lf £<2i4a#i^ 
casicfc*. «*tf*±8l;:So#afnttA>?a© 



$ta¥t 1-271 753 

* 

a*li5 0 0 nm£tT. ^tt^n0#aftttA>:7jf © 
a*li 1 0 0 nmWTcasSircus. 

[0022] Jtes3oaH*ai*Tsa9itt. 
x h * n t a« k »a#a« £ sta l x aa s n t »k 
a*aaLx»iasn5asaax*^x, itfrsaA>? 
« . ncaaaaa k ^ l as ft s ^raa x «a s *i 
tafttt/N- > * a t . aeaaaaac** Laasitt* 
sT#aTjga£ttfc#aatt/o£a£#ssK8ji 

ffl»aa*<att6ti, 9Ka#a^&aa-rsfc»(&a 
«*»*a»cj:"3ttcaaa*<»a*tiT^*cift 
a»£T*aaaaT«4. 
[0023] ±ea4<©»asaft-r5aaJ4. a>? 
xHKiita«»caaaaa*3feaLraa$n/iaa 

aa»a^aac»LaiPtt$*raaxa 
as*ifcaatt/o*«£. agaaaascauta 
att£*Taaxaasnfcaainte/o$'a£a«ss 
eaasi-i, /o^aaattssasaxaasft. sfrse 
/o^ttBaaasttasftaaaxaox* ffifeiiai 

[0 0 2 4] £45±ea*aB-¥»A 7 — 

x, aatt/ , ?>^BKfctt/*jj:^*a*ittA>^a 
«, *ti-?nafta*fcttaaatt**-r J: 3 fc*ssa 
asn^trox^-s. 

[0 0 2 5] 

i%w<DMfe<D&m *c*aa©»afta«o»» 

Hffi*aaL-xaar*. 
(^sg^sg i ) *aa©aa«a i Ji^*>^ ^^a-r-s 

xwar^aaaa^acMT*. a i n^^^oDgs® 
^BKyj?sic<t -a xaas ftfcaawaaaoaffiHSJjj 

r. cioaaaattaaftufcaKstta'r**^** 
ffl^icffifflHiggj?^^. ^iA«*a¥«^aa€fi]fflt 
fcELa-^LED. 7^;p^at:aaaaT* 
aicoasffiitK, »««»«£ LT«*a#»* 

^xtj*ffiffli$tifeS5a«^!caftttd < iS!< wa« 
aca»a*«a<tta (#asns) . 

[0 0 2 6] BllCa;tJ:5i:*afiait /n*>^^ 
flcffil 0 0iC/N*>i7 1 l-0*»»tt*flc$ftTua. A 

>^^sesi4» a*aaicaar-5aah5>i' , x^ 

(TFT : Thin Film Trans istor) tfi»&i£ tlfcJUk* 

TfcWTfeJ:l>. ttwgE^rcs/o^xfflsnsa^ic 

a»»*aaLT»aa»a-raBtt7antfA>^a 
aaroaacaattfti*. f-f£L. A>i7i iocdst 



(6) 



#f$¥ 1 1-271753 



ft . A > 2 IB i ©£ 1 »ffi»tt *H J*T * 5 . 

[0 0 2 7] 1 1 0*4. M?fltt/\'>^1 1 1 1~ 

1 in (nttggffi) *it«tifttt/0?I12 1- 
1 2 n^aSKSUBLTAWtSftS. HlDtt/'O^Jil 
11-1 1 ntt» '"€■©* t»«"TStt«fl!)flm)il 3 1 

- 1 3 n*#rtLTt»*WK*tt*»£— 

- 1 1 n0#B£LTtt/O**sSB 1 0 0*#MWDtt 
A*>?JB 12 1-1 2 niffi3itt©«fct»«^T*«Ci: 

?illl-ll n iLT^KiLT-iSBtlTi. A 
l . T a5©aflL •>Un>Sft:m (S i C2) *->'J 
n>g{tJS (S iNx) SfSflfflTaziA^IIfcT* 

V>. S8*H4/0*J11 lx '(xSfi.tOS.«S) 
£LTfittS*i'5»BiJB 1 3 x ©»«#»«£«»£# 

[0 0 2 8] .*JBftttA>^JB 1 2 1 - 1 2 n«. *© 
IKjttJfc-f S&S©&lg® 1 3 1 - 1 3 n £Jg5£ LTV* 

#«?DttA>*ll 12 1-12 nCttfttLTtt 
WRlte/O^Bl 11-11 n£«*tt©«fct»*mT* 
2>Ztfim£L<* -f"(n«»*«««H±, *£#i:LT© 

«t;0?gl 2 1-12 niLt> #'MS K. 7=t 
(xtttttoSSIft) »c»*LTR»t&*a*»Wil 3 

x©snt*m* < 7fts«»T**itf*f»* 

tit l TKm z> £© \z \t z u &m<o&m*>& <m&*j* 

[0 0 2 9] *A>*»©j»*tt;fc©J:3K«jET*. 

«T/B**»fDttA>^/ii 3 1 -z&zm&izumft&A 

>ir®l 3 l©JP*dOn*. d©glC^LTJgfi£$n 
<5iWK@l 3 l©J**CBSIW::fc« i^CSHTf*. 
~-©±©ST«. #$8foteA>?J§ 1 lxri <h!8?ott 
A*>^@ 1 2 xSJKl&L^JP^d x#C*l6©Jil::*hE 

LTMi&zftzmmm 1 3 x + 1 ©»^c(sw<f c** 

iiKtBEf 5. 0l*tf. iWSg/gl 3 2 ©»*«:. 3E«S 



• 

?0ttA>^B 1 2 1 4:8lflH4/0 2» 1 1 2S^ttLt 
Jf^dllCBSHL^ a 9P8IJB 1 3 n©ff*tt. #8fttt 
A'>?H 1 2 n - 1 tma<&^>?m 1 1 n tZSitl 

[0 0 3 0] ft:fc±ffiLfc«S#attSK*m»tMftt 
Bt**-JB(7)A>^i8©3^TJBA«C©SHR#»*C 

©tmsa!S?rntfj:v». 

[003 i ] mmm 1 3 1 - 1 3 n it. ^-n-rn^g w 

■ LtO. ^g(C0CTiE7Lttili®^m?«iit®©^ 
*LT»JBT-5. ;:©J:ift«JBWK*iStt3fc*«fc^ 

K.lt77y9 r ?b l )9Z*&mLXb£^. trit><m 
fk^oA-^Hfil/vX hf*MT5. C©Jl«2E$:ft> 

fe©Tt>J:i». a-HIRJI'l 3 1-1 3 n©J3*tt±3$L 
fc«fc?C> -€-©»fl|*JC»^:T*ffiBC»BE$tl-CV»* 
#«fctt a* > 2 € i «fttt/t > * J§ £ S-fr ft L it m& iz 

[0 0 3 2] («JBfltiS©fMi) ±sB/N*>^©@«jifC 
<tntf. #»©JP#a«9-fc»IllJBS1i«LfcSII*ft 
&ojfigT&5. ^\'>? 1 1 0^±IE«5it!CSa3tLT*-5 

ffic»-r*»«*r»a©«ai©«*»*^x*?*. «» 

^iCi 0 LTtK » { . j!)DS?ftfflSi^7^©»BI 

«sa©affi*«*ttiottA>^. i Bt?a«Ht/'«>^/ii© 
e i^fpttA- > ^ i i ©ttKAt^w t w§itt»a©affi 

[0 0 3 3] w©«S«»effifflL,fc«i!Ttt»«ff# 



(7) 
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sn $ ft 5 m=f- t » ^ !c e n frfrfrz z t t>m i > <a 
coo34] #:iz*mmmm*mfc.ib<D 

SBLTBWJf*. 

rt>*»«Il (B2 (a) - (d) ) : rc>?»dc 
lilt. A*>7J&fi£ffi I 0 0 KMfDtt/O^Ji 111- 

1 1 nJ3J:tf#«*ittA>jrlI 12 1-1 2 nJBgL 
TA>7 1 1 0*®fi£T SXST-&-5. *11llDttyO 
1 1 1 *A*>7Jgl£S 1 0 O-ffiiCJgj&T -5 (0 2 

(a) ) . »a#8tt*flBMcJ:-3TIW:*a*, PECV 
D (Plasma Enhanced Chemical Vapor Deposition) ft. 
CVD (Chemical Vapor Deposition) j£, jSfcfffi, 7 

/t7^a*#l«)3-h*s (7fcf>3-K *7u— 
d— juj-k x-f^T'n-h) 
01*tf*3*»#S8TttSOG (Spin onGlass) 

(C«k«S i 02&*Xtf>3-H£TJgfirfS. ST® 

©«fDttA>^» 1 1 1 <D®winmm 1 3 1 cqjp^ic 

■ 12 1 £«fi£T£ (12 (b) ) . #«inttA>7JB 

*fattfc»*a»aMMi 1 3 2 icBsipi^ic^-sipTaseffl 

TSBST-5. *HT*Bfntt/0*JI 1 2 1 £U->*7 V 
(c) ) . #*»tt/t>*JfttWfttm-e*DU5*Xh 
(a) £B*CMM#&£LTSOG*— BCSMTT-5 

(B2 (d) ) . *i*»»off*tt»ic^«$n5awi 

2 1 t&tt1tB#ifiWMM 1 3 2 ai&W3ECfc5«fc5 

tzmmT-mmTz. wisi 2 (b) - (d) on* 

A*>7/I 1 2 nd*EB*n*J:^ ca»-r*. «±a*« 



■ 

-5. 

[0 0 3 5] ±EXSK:J:O0 2 (e) CiStiSttA 
>7 1 1 0 >A*>7T-ffl£ft/c[3gi$l 0 l^b^-Stgig 

6££ft-5„ Z?)'mzm3 (b) C7STJ:5t. OgB 1 0 
1 »Ci*K#8&*)fi£5ftJKLTtK IfiCgfrTfttf J: 
tt'L. CCT'.SWTICtSTJ; olZJ-OZMfcffi i 
0 Oi/O^ 1 1 0<Z53«£©9R#fc«K»-r*i6ft 

ft <a € aifi-r s s Bias «■ sg-r c 1 1 r 5 . 

[0 0 3 6] SESaSXg (M3 (a) ) : Hffijag 
XStt-£&#7T77 7v&3f£ffoTA>7^!5x® 

1 0 oiA->7 1 1 0 <d&® tvmmtiftmizfttzm 

-m&V&mtftsLftZ Z tfiWsi L <,». 7-j/*3Mt£ 
#j£LT«CF 4 . SFe. CHF 3 ??C0ADy>^7. 

[0 0 3 7] WK*m*5©£;S©»l&#JC*Jl,TaS 

jWSft^Tt^jfftstu^. -f utyZ&ft&iTfiTfrit 
* 77 saa l fc&ic; 7 y m\t£®)±m 

mt<0&&it',ZJ:r>T}&mntfi£<D£olzLT%t)Z>fr 

Ci:OTt5-f >7) C»T5««AT*4. C<7)0 
IS, 7y**ft**4l,TCF4*ttfflL < 
UT^'J-f = h\ Ifi#fiiLTS i C2 t I TO (In 
dium-Tin- Oxide) €^tkLT*-5». tecOtt^Kcoi^T 
"b -5" ft * { W fi9 T « 4 d » S « T « 5 1 WC C T S T -5 M 
j6]rt<S.<3ft.£<i:#*Sft-5. H4(C*-TJ:5JCgE^3<5i 

ft f: 7c # ?a^S7S^ k >. ic5*<7^^ 

V A % £ mmttm* IC 7 y * fl:*»^j&t A o t? «t 5 
4ft^. Lfc#-3T7-7*3Sfl:^*3S*a6*c:it'<ii*o 

^#TfBi)W L i77 XT Jaai" -5 C > \Z J: 0 . A* > 
7 1 1 0*>J;Df/N*>7JgB£® 1 0 0 Sffi*04 (CSEu T 

S4CDg^?g^-tt (C F 4 /C F 4 ^-02 = " 5 %-9 

0%) £&.m?2>ztizmm<Dfef&fii<n&.tfM±£Tz 



OG^" I TO£OHC£(t*tt«a0Ba<;fc*<»j£T 

fott/\*> ? ff £B0<BM##B£*f L ^te^ioi 4 0^K 

[0 0 3 8] tt±ro¥^J:i9*1ISS^^T«7 vlUt 

t«EL-*©«ffi±CA>^igfi® 1 0 0 £WTSSffi 
£KfiL. BiRji* 6 B#£flD *.-£>. RfcM^<DX.*)l,¥ 

bbb&je?. sbbsb. m^tei^i 

CO 0 3 9] W;ttfA>*»j5filB 1 0 0 (COBB 1 0 1 O 
JSiS) £ I TOS?<B£91*ffi. |SfottA>i7)B$S i O 

ebbj&scj:!^ '&K*ra&i 3 ocwr*«»att 

<J:H5«BK:ft'5J:3»cBffij&a£*i<5. 
[0 0 4 0] BHJgftXS (S3 (b) -(d)) : 

aw»«iattA>^'i i oTffl^n/tBgui o uc» 

-5. 3 0iLTK. B*i£BCBfflT4« 

£. *tt¥*#tm. E?lBilS»£LT]E?UM&7cB*' 

[oo4i] asH)ttm«*£*T*»«: sbbrb 

C»J£rt*ffiBC»J££*lTVi5»0»*l;:«fci!)«fi-r 
-5. §TJf CDjSRjf I 3 lTIt ft]£fflB£.kr)ffKtt 

1 1 l£Kn«Cft3£3aft(=9IB£?l-S (03 
(b) <£5£i&S) . : riliO±ro»KS 1 3 2~ 1 3 nT 

«. bbbb tc «t o mmttftmfr s i§aus l rc 

l 2 x £Bf&ttrc>?B i l x + i 

W^eBfflBCfcaiStCHfiSft-S (S3 (c) 

(d) ) . 

[0 0 4 2] »«#fc«*5fc*T-5'£ffi£UTra:-f 
Vs. y httlZjLZZtfiWZl^. -f >trVx.y 
j£ c i tititt* <affi S C ffi* CO a 7 :« 5t«T S c 
t^Tt. ls?J2/B7U >*{cBfflSft-5.fc3 fc/J\fi©B 
ET3£iS7J { T5J&;t> bTSo. -f > 5? V x y K ;£5tTf<? 

-f>J->*i-; hiMEBA? KfrfcRtfflStf 



#($¥11-271753 

t». RtasiasiTfis, »wtm*ttB»»&»*j: o ±t 
•9^^^B%L*e*^'>f^fcmT. BB$m 

ffi i J / \* > £ n ffi { ; g # g i ^ n n ifi b t> ■*• <d M E $ T if 
T< 5. Cco&Bri<#$fnttA'>7/iiC/5^£,£?5&# 

mt c & n * . sir «■ m m t k s t © b m a & 

BKWU:T#oTt>*«*WfcWBJI<BJ¥*ifi< 

n*ratt©fMitf««;j>t"«£. 8MB*ms©BiSiSBD 

t «)**L**«* 0> WBW ^tti B LT I A*> £ BCD* 

TBfcTlCffifiTS»fttt/O£flch't0E±0#«fD 
ttA' > 7 Jf i CO^^IC ST^idT -5 . if Ktmft<Z>%4( 

^ II ±3 «fc y: B ?D tt A' > i7 1 1 S It L ffi S k T CO K t 

[0 0 4 3] STiicO^KS 1 3 1 Ttt, B3 

(b) lC^-r«k5i:<>^->*x-y Kl 02 

*»S»BI#»a 1 3 0*A'>? 1 1. OTBxftfcGaSB 1 

o i c*»©ffiBKTfi±aj-r*. l t ad^ms *lt 

VJfintBfllB i 3 1 K-f-S. -S-COJ=<03©^ l 3 2T 
tt. SI 3 (c) llStioC-OJ'yxy hSSSA^ 
h* 1 0 2 »&|RWjK 1 3 0 SrfcStJl 1 3 1 ±ICfi6i^ 

co&B^Tttiti-r^. ^LTjBUftjaa^LT^antWR 

JSl3 2IC-r^.. £JaS0$ffiB*»KB 1 3 njJ*JgJ5fc£ 
[0 0 4 4] 7i*5-f >^vx-y 'hjat LTttKXV/i? 

f5E^tCS»#^S(tbnT^4. B3»#*B«5S 
Ofls«BB»CJ:0B»**l!ta3-rSfe«)-?*4. HOSE 

[0 0 4 5] J:ELfcJ:5lC*BB»»H:J:*ltf. & 

t',Z J: 0 . »m».1sfffifC« L ti^TTt/tA > 7 B 
i»#«»tti. »«0^TT€^:A'>7Sffi*5J:y : A* 



(8) 



(9) 
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ny 9 Btfiffitinmft&zmmzfflw? z z twt 

-5. zti(zj:K), mm^mm^o^^m^xmnnn 

Z^ZZttfT-^Z. 

[0 0 4 6] mmW>*& 2 ) 2 ti±ffi 

nm. w* *& t s & z 15 a t- a- > $ & m s ? z t> <d t * « . 

te±a2^i£fl2&l ilil^ic. J*>Crffmm{z£M<D&Vi 

-eA'>i7£i3tf. A>i7Ttt«^,nfc^lCRFfgCDgiti)|j 
& 5- 5tg T 5 <fc 5 ift h <b 10 S m j& IC ilffl $ 41 -5 & 0 T & 

* -zM$.&m£m%mmz jtmt * ;zmm 

[0 0 4 7] T®mBf$XW. (I5 (a) ~ (c) ) : 

TMmmszxmit, ny^w^mi o otcnfattA'> 

(a) ) „ X^T'mfett®®±lz^> ?Bmz£t>#T 
VX? 1 4 O^SSt* (0 5 (b) ) . 
i£X-;f>yL. VXi7 l 4 0*{«S$nt®«SrJi 
LTM&$m*:l$£-r£ (05 (c) ) . X y > y?j 

tt&ottHKSft-a-Tiitaj-t*. s i 02 no* 

t£;f*fr<Z)±g£\ K7'TX-y5 L >yc7)ttefC7-ySf (HF) 
fOXyf >^$5ff Lf;^x7 HX-y^>^tJg^ 
T#-5. iUiTSTSO^fOtt/O^S 1 1 

**t* (B5 (d) ) . *i»t*I#SI±i:a>^ 
mmz-tt>^T^X^ 1 4 2€tttt* (®5 (e) ) . 

*nfc«*$9LTf«»»*»it4 (0 5 

(f) ) . i7f>^aa, «^ottH^^t>-a-xa 

>ife>mz (nmp (N-^^t'DU k» ) fcji 

5. e/.±T#HfattA'>i7® 1 2 1 7W£fi£$*i£. *3I 

5S^T}i±ien5£j^sg i v>£o\zmm&n>?7m*: 

•?X?£l T?g?0ttA' > ^ jf £x -y ^ > ft £ t, ©T« 
> ^ H (C £ if o A'> 5 BVt £ It®*! ft A* > £ Jf lc £<t-5 
TB^b±j§iC^K !Ct£oTA>:7CDflI£?*< LTl> 
*5. C<Dct^(CA*>i7«:^5£rntt\ -»Sgift^» 



a ft: t © (ca.s< z t >.z i o . Tmm~ftmizmiz>z£ 

Bl±<DXg (05 (a) - (f) 

lo^'ss (g) oi^icjg/^^n-o. *®j!asigi5 
±z!mm®Btixm>,z^T',z±tznfc&m 1 ti^^ 

[0 0 4 8] ±ELfcJ:3K**IB»!S2fcJ:ntf. ^ 
(0 0 4 9] 

r. 0 6 7-7 * )i$ \zmmLtz.nmmv> 

s&2 o ocft^jgstf 2 i ozmxitw-wfrz 

«2 0 l!:f£»2 31- 2 3 3 *3««LT«li5t$^ 
Tl»*. SS2 0 Ott*£iH<0/o*jBfi&ffi|;:fcsu 

&&m®) 2 IK «fttt/t>i7f>LT77yi77 
K^X12 2l«snx^. ^JIS (*/c}SJfe 

2 1 ittw«*/i>^»«i:fi»LT«iBesn 

-5. ^7 7 5v 2 1 

£&fliJi 2 3 1 (#) v 2 3 2 (J») . 2 3 3 (») it 

*%wommBizt§}£L. iis^2o i ritc^, 

THi. 

[0 0 5 0] ±E«j5£CJ:*itf, ^Sg^ ($^B%ftfl| 

n^7-yi7Vh'Ji7X®2 2 l^SfifflSli^Hfttt^ 
?St*<±:-5lcS®|iDX$ilTi/^. Z<7)ftt>-1 y^-Jziv 

Yttiz£o%&mmzftmLto»MmTz>£%&mm 

12 3 1 ~2 3 3*tJPSC»j«$ii*. Z^tzsf). 
[0 0 5 1] 0 7^*%Bq*g^go*«¥#^^7t 

t«t5C. **«¥*#563t3)f?a. SSSfi3 0 0(C 
2EW«S3 4 1 $bCA*>y- 3 1 O^.Ig^L. A'>^ 3 
1 OT-B^nfc03gB3 0 1 ICWfi8*M*#jB3 3 1 €tt^J52 
LTi«SftTt>4. t*SI-3t4MS3 5 1 
sSSnTV^S. £l!)Sffi3 OOlifFT. £«. «.«Ul 

4 1 >^SmS3 5 1 

fHizmEE^wm^mizmaictxz^^. mwnm3 4 1 

ttITOS?£0. 0 5iim-0. 2amggaiLTi 
fiSStl. *«¥^H3 3 1 ^'=,(D7 , e^ e tL<^^g3 



(10) 
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5 lK«t*5W3t€:jaia"I*gC»/56SnTV»5. A'>7 
3 1 0ttT/S3 1 1 £±8 3 2 1 tiZ J: 0 to!&2t\T^ 
i>. TH3 1 ll±*H*<9#iroiCt8ftt£®&£l5<t# 

tt*»£«fc£tt^K<fc flasks n*. w«¥3#B3 

x-u>e^u> (ppv) m. $>&<o*m£ 0 . 05 

Atm-O. 2/imaa«*LTli«Sn*. £J£S&3 
5 1 \$.T iV^.—'J I*. 'Jf 9A (Al— Li) $0. ly 
m~ 1 . OymggfaJgLTftBS^ns. 

[0 0 5 2] J:E*WHC.fcfttf. T.®3 1 1 
#■3 3 1 £%ft&rf3r>Z>£oizmE® : m2tl±l§ 3 2 
1 3 3 1 £^S8fott*:^TJ:-5icg®A0 

»££*LiB!!MaJIT«£. 3 3 1 *«]M§ 

#4. 

[0 0 5 3] H8tt*g$«&^g||0*tt¥*#K% 

0Ka'Wltt4 4 l$S{;iA*>74 1 0£ftj£L. A*> 
^ 4 1 0-?H*flfcGDB4 0 1 iC 011^,14 3 1.* 

r3tiSll4 5 1 *^J5£*nT^-5. &Kl««4 0 

0, gs^ms4 4 i. «»¥«frS4 3 2. &jami$4 

5 imi=HLTI2±EIB7 0ffettft&|W?&£. A*> 
7 4 1 0«ISttS4 1 1, 4 1 2 £#«ftttJB4 2 

1. 4 2 2tftXSC»JiLT«J«$-nTV>*. JSfttt 
1411 liiE7Llli&tm* *«*»#*mfcl»Jtt0>* 

r s mwt s ^ * awt*** fc «fc o n 

-5. jE?l8iME4 3 i-ttIE7L£»liT*SS9i*«4 4 

[0 0 5 4] ±SE«i5SCJ:*i}*. JifDf4i4 1 l*t3E?L 
4 3 1 £«» ; tt*«S««t5lC3EffiSaaStl, Mfn 
ft® 4 1 2ri<$&M&*i*S4 3 2£»SH4a«*4J:5lC 
M«S*iiTl»«. *fc#WftH4JB4 2 1 7>*IE?L«&2i 
«4 3 1 4 3 2t^«ftrttS7Rr«tp«C 



m*ftfflsf5£. -tn^^ipsic^fiEsn*. cot 

[0 0 5 5] /5t*J*7-7Y^^^W«*»a«*^fiD 

[0 0 5 6] (-€-«)te©a»W) *3fiWtt±EHJfijgS8 

^MLTjgfflT-5C£rt<oJ?igT3DO < . f»¥D{£tttK>$fl 
fttt ttftis «£ L^-en £ *SH >£a* > 7 <a^j5£75ffiH±S 
t«t?,rffl*iC^SIggT*«-5. *£91<Z>£B«:Rfntt 

>7''j3-;MfiHf;H-fJl' (Co H 5 OC H 2 

CH2CH2OCH2CH2OCH3) *2-/t— 7;p 
jraXtrfJlXT-JlrTZVls—b ( F C F2 ) 8CH2 
CH 2 OOOCH = CH 2 ) tt, «?MS#T«tt*»-f 

[0057] gfc, ±ies®3as«77XTsaacS6 

OTttJSK. »SO«»WJ:*JV»TIB4JZ*'rS!»tt«) 

w <z> a® ffl a £ Sffl "i &t 35 4 . 

[0 0 5 8]-*&. ±IE/N*>7«S¥Qttco«^^£^ 

C»L«fPtt$^-rS*£#SftHt«jpTiS*i'5 1 325 
lC£S«fc5(CJgJ«T£;:£Tt>iI/5jcT#-5. WA«A> 

WfOft Wl**** Lfe0«*%/L5tl4. $ b !CA* > i7 « 

«j£{;7®/-s^)fflicjS«UTv^tx jn^jn^fum: 

[0 0 5 9] 



( 

9Ciiz=t»9 t 8fDtti«»©tJi)i:^a©ii«i5: 

KrlfcL, ft3itt£roJ±£-fcf\ ZM&T Z £tfT£ 

ic tr e a<± i: & i/ > b »a s ff ? c t wt- 1 5 . 
m 1 j *%9i<z>3tffjgji 1 '.z&zmmftmmmvitfiffi 

0T&-5. 

[0 2 J *%3f3<Z>HJgJg«g 1 !Cffi-5»K»B£^S<DS!!ji 
[03] *36W«>3llfiJE5SSHw«ia«»«>&ft©ajB 



[Si] 
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[0 4] *58WO»SBfl!iao«[aJZffi*7y*»'fk^tt 

[las] *%w<onmm2\z%zmmM&Lijm<D$im 

[06] *38W€*7-7-<;l/5{cafflL>i||j6«(Z)Wr 

ffi0T&3. 

[0 7] *»WS*SSB©W»^«flc5e3t*^t:jgffl 
t H ffl cd ft m 0 T & 5 . 

[0 8] *fm&&7fi&m<on»¥m#f£ittttzMm 

[0 9] >^»jsfiC felt -5 WB.^OBiWBT* 

[0 1 0] tK*OyX>^»)$Jc*»t*nJl.*6DR^SIT 
[fiP-^coiS^] 

1 0 0. 2 0 0, 3 0 0, 4 0 0 A>^fg^ffi (S 
fi) 

1 0 1. 201. 30L, 401 HgB 
110. 2 10. 3 10. 4 10 A'>£ 
111-1 In, llx $?0t£A>?J§ 
12l-12ii, 12x #«*ntt/t>*JB 
1 3 0 

131-13n. 1 3 x SVRA 
102 -f >9*?x.y HS2gA 7 F 



[02] 




[03] 
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[EI4] 




l®7] 
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IW9] 




